CREB-binding protein/p300 co-activation of crystallin gene expression.
Although some of the transcription factors that are required for expression of crystallins during lens development have been identified, the molecular interactions that contribute to enhanced crystallin expression are not yet well defined. In this study, we designed experiments to test whether the co-activators CREB-binding protein (CBP) and/or p300 interact with c-Maf, Prox-1, or Sox-1 to enhance transcription of crystallin genes. Promoter regions from the mouse alphaA-, betaB2-, and gammaF-crystallin genes were linked to a luciferase reporter. Expression of c-Maf transactivated each of these promoters. Of particular interest, co-expression of CBP or p300 with c-Maf was found to synergistically co-activate each promoter. CBP and p300 were less effective or ineffective at co-activation with Prox-1 or Sox-1. Co-immunoprecipitation and mammalian two-hybrid experiments revealed that CBP and p300 bind to c-Maf and Prox-1 but not to Sox-1. The co-activation of c-Maf by CBP/p300 requires histone acetyltransferase activity. Our results suggest that c-Maf recruits CBP and/or p300 to crystallin promoters leading to up-regulation of crystallin gene expression through localized histone acetylation and consequent chromatin re-modeling. In a promoter-specific fashion, co-activation can be modulated by Prox-1 and/or Sox-1. This modulation may help to specify the endogenous levels of crystallin gene expression.